Two established rat cell lines, WERC and TWERC, were studied for the presence of C-type RNA virus particles. WERC cells, spontaneously transformed in vitro, continuously released C-type RNA virus (WERC virus) by budding from the plasma membrane. Some of these virus particles (diameter about Ioo nm.) showed an elecron-lucent nucleoid of diameter 75 to 8o nm. and represented immature C-type virus. Others showed dense nucleoids of about 65 to 7 ° nm. diameter and looked like mature forms of routine leukaemia virus. Each cell showed 6o to IOO virus particles. The buoyant density of the virus particles in sucrose gradients was that expected for avian or murine RNA virus particles (I" i6 g./ml.).
INTRODUCTION
Data obtained in recent years indicate that C-type RNA virus particles are present in normal and malignant cells of many vertebrates. In this connection Huebner & Todaro (1969) suggested that these viruses are the causative agents of a majority of tumours in vertebrates, including man.
Our communication describes the presence of C-type RNA virus particles in cells of the line WERC derived from normal rat embryos and long maintained in tissue culture Valentova & Thurzo, I967) . In contrast, no virus particles of any type were observed in the rat turnout cell line TWERC obtained by virus-induced malignant transformation of the parental WERC cells in vitro. The PRAGUE strain of Rous sarcoma virus (PR-RSV) was used for transformation of WERC cells (~imkovi~ et al. t967; ~imkovi~ & Adamcov~t, I969) .
METHODS
Cell culture and media. Cell line WERC was derived by long-term cultivation in vitro of rat embryo cells originally prepared by trypsinization of pooled 16-to 18-day-old embryos. The embryos were received from pregnant Wistar albino non-inbred rat obtained from the breeding colony at the Cancer Research Institute, Bratislava. Primary cultures were prepared in early 1964 and were maintained since then in stationary monolayer cultures incubated at 36.5 °. Cells were largely maintained in culture medium of the following composition: IO ~ calf or foetal calf serum, inactivated at 56o for 3o min., io ~ tryptose phosphate broth (Difco), 80 ~o Eagle's minimum essential medium (MEM), penicillin Ioo units/ml, and streptomycin IOO #g./ml. Cells were usually subcultivated each 7th to loth day with o'o5 to o. I ~ trypsin in phosphate buffered saline (PBS).
Tamour cell line TWERC derived from the malignant transformation of the parental cell line WERC with avian sarcoma virus PR-RSV as reported in detail by Simkovi6 et al. (1967) and Simkovi6 & Adamcov~i (I969) .
Electron microscopy. Cells were fixed with glutaraldehyde and osmium tetroxide, embedded in Epon 81z according to Luft 0960, double-stained with uranyl acetate and lead citrate. Sections were examined using an AEI EM 6B electron microscope.
Counting of virus particles. Examination was made of four individual specimens of each cell preparation, each represented by 4 grids from distinct regions of the specimen. About IOO grids were counted for each cell section and the number of virus particles/cell calculated (Dougherty & Di Stefano, I965).
Concentration of virus particles. Tissue culture media were centrifugated at 3ooo rev./min. for 3o min. to remove cells and debris. Virus particles were then concentrated by repeated centrifugation of the cell-free tissue culture media at 25,ooo rev./min, for 9o rain. (Spinco Beckman rotor No. SW 25"1) and the resulting pellets were processed for electron microscopy as described above.
Uridine labelling technique. Cultures of WERC and TWERC cells were tested for virus synthesis by following the incorporation of [aH]uridine into virus particles according to the method of Duesberg & Robinson (i966).

RESULTS
Cultural characteristics and morphology of WERC and TWERC cells.
WERC ceils are represented by fibroblast-like cells growing in monolayer in stationary cultures with little tendency to pile up or form clusters (Fig. ~ a) . In old dense cultures WERC cells often detached as a membrane from the surface of culture vessels. Fixed and stained preparations showed fibroblast-like cells. Sometimes long cytoplasmic processes were seen. The cytoplasm was moderately basophilic, and the oval nucleus usually contained 2 to 5 small nucleoli. There were few giant multinuclear cells.
TWERC cells tended to cluster and did not attach to the surface of culture vessels. The cells were smaller and in sparse cultures showed many small cytoplasmic processes; in dense culture they formed a monolayer of polygonal cells, sometimes of epithelial-type (Fig. I b) .
The oncogenicity of WERC cells in vitro was tested (gimkovi6 et al. 1967 ) several times in new-born rats under 24 hr old. During the first 4 years the cells were not oncogenic at doses of o'5 to 2.0 x io G cells/rat. After cultivation for about 4½ years the cells formed tumours which grew subcutaneously at the site of inoculation. Growth of tumours was also observed at doses of io 5 and occasionally IO cells/rat. Microscopically, the tumours were described as histiocytomas.
From the beginning of cultivation in vitro, TWERC cells were significantly more malignant when tested in rats. 
Ultrastructure of WERC and TWERC cells
In electron microscopy WERC cells were fibroblastic. No marked changes were observed on nuclei and cytoplasmic organelles (Fig. 2a) . A few cells showed large nuclei with deep cytoplasmic invaginations (Fig. zb) . Numerous coated micropinocytotic vesicles were developing from most membranes (Fig. za) . The cell-to-cell contacts were close and tight junctions rare. TWERC cells were epithelial-like with a round or oval nucleus at the corner. There were two or three well-developed nucleoli/nucleus (Fig. 3 a, b) . In the cytoplasm, the rough endoplasmic reticulum was not welt-developed. Contacts were close. 
Morphology of the virus particles
In the WERC cells there were numerous C-type virus particles morphologically similar to those described by Bernhard (I96o). These particles budded from the plasma membrane (Fig. 4a, b , c) and were frequently associated with coated micropinocytotic vesicles. Some of these IOO rim. particles, representing immature C-type virus, showed electron-lucent nucleoids of 75 to 8o nm. diameter. Others showed dense nucleoids of 65 to 7 °n m . diameter and resembled mature murine leukaemia viruses (de-Th6 & O'Connor, 1966) .
About 6o to IOO virus particles/cell were observed including budding mature (8o to 9o ~) and immature C-type particles. Mature C-type particles were almost exclusively extracellular and found in pellets prepared by ultracentrifugation of cell-free media from cultures of WERC cells (Fig. 5) . Similar particles, with the same distribution, were found in WERC cells inoculated into rats and growing as tumours.
Release of RNA-type virus particles by cultured WERC cells was also detected by labelling the cultures with tritiated uridine and assaying the cell-free supernatant fluids for synthesized virus particles. Radioactive peaks of up to 5o times the background activity were obtained in sucrose gradients, at the expected density (I.I6 g./ml.) for avian and murine C-type RNA viruses (Fig. 6) .
No virus particles were seen in sections of TWERC cells and no peak of radioactivity was detected in [3H]uridine labelling experiments.
Tests of infectivity of the WERC virus
All attempts to demonstrate infection and multiplication by WERC virus in chick embryo cells, by focus assay (Temin & Rubin, I958), or in rat embryo cells gave negative results. This was confirmed by careful electron microscopy of virus-infected chick and rat embryo cells. Fig. 5 . Virus particles with nucleoids containing electron dense centres, observed in the pellets prepared by concentration of the cell-free media from the WERC cultures. These particles are identical with the mature C-type virus particles associated with murine leukaemias.
DISCUSSION
Gey (1941) first described a spontaneous malignant transformation of rat fibroblasts, derived from subcutaneous areolar connective tissue of a Philadelphia albino rat (Firor & Gey, 1945) . Of four sublines derived from the parental line, three grew as sarcomas when transplanted in rats. Similar results with C3H mouse fibroblasts were reported by Earle (1943) and Earle & Nettleship (1943) . A comprehensive report was published by Sanford (1965) , on spontaneous malignant transformations of cells in vitro, as well as those induced by viruses and other carcinogens.
The spontaneous malignant transformations of rat embryo fibroblasts in vitro are rarely reported and have no clear mechanism (Vesel~ et al. I968; Sharon & Pollard, 1969) .
The observation of C-type RNA virus particles in WERC cells raises the question of their possible relationship with oncogenicity in rats. 10 20 Fraction no. Fig. 6 . Density gradient centrifugations of celt-free media of WERC and TWERC cultures. The celIs were exposed to pH]uridine (2o/zc/ml.) for t8 hr. Culture fluids were processed as in Methods and centrifuged in I5 to 60 ~ sucrose gradients for 4 hr at 8o,ooo g at 5 °. Samples of each gradient fraction were collected on Millipore filters after precipitation with ~o ~ trichloroacetic acid. A radioactive peak of almost 60 times the background radioactivity was obtained at I'I6 g./ml, for medium from WERC cultures (e ~'). No significant peak was obtained with the medium from TWERC cultures (A---A).
A second possible explanation is that WERC cells originally contained C-type virus. As WERC cells have not been examined regularly, this possibility cannot be excluded. In a well-documented hypothesis Huebner & Todaro (I969) suggested that C-type RNA viruses are present in an integrated state in many vertebrates, and are vertically transmissible. These viruses are thus considered to be the causative agents of a majority of neoplasms in vertebrates. Our results neither support nor disprove this hypothesis.
Our preliminary experiments with WERC-virus showed no infectivity or tumorigenicity for chick and rat embryo cells in vitro. An infectivity assay in vitro is being developed and the immunobiological properties of WERC virus and its relationship to other C-type oncogenic viruses is being studied.
